While sustainability issues increasingly gain importance for new product design, they also further complicate the NPD process. In many cases it is hard to exactly measure the socio-environmental impact of new products, and sustainability targets may conflict with other ones. Innovators can aim to manage these challenges by turning to voluntary sustainability standards (VSS), like the practices and certificates that come with the EU Ecolabel, Greenguard or Cradle to Cradle standards. VSS are predefined rules, procedures, and methods for common and voluntary use and focus on social and environmental performance. It is proposed that the local implementation of these general standards from outside the organization will likely lead to a variety of firm-specific implementation trajectories, ultimately leading to different levels of VSS implementation extensiveness across firms. This variety that is not sufficiently addressed in extant research, is researched in the current study. Using organizational learning as theoretical lens this study investigates configuration(s) of factors, including the embeddedness of the relationship between the focal firm and standard specific organizations that drive VSS implementation extensiveness. In doing so, it uses the configurational research approach fuzzy set Qualitative Comparative Analysis (fsQCA). Empirically the study draws on qualitative and quantitative data from an international collection of firms that implemented the Cradle to Cradle standard. The study shows that VSS are multifaceted and that configurations that consistently drive VSS certification extensiveness differ from the ones that drive VSS practice implementation extensiveness. Additionally, it is found that configurations that consistently lead to the absence of high implementation extensiveness do not simply mirror the ones for high implementation extensiveness but have unique properties. Finally the study illustrates that similar levels of implementation extensiveness can result from multiple distinct configurations. The study mainly contributes to extant research on sustainable product design and how to integrate general principles of sustainable design into the NPD process.
Introduction
Spurred by drivers such as regulatory compliance, competitive advantage, stakeholder pressure, and environmental awareness, product innovators increasingly take environmental and social considerations into account (e.g. Markham and Lee, 2013; Varadarajan, 2015; Schiederig, Tietze, and Herstatt, 2012; Luchs, Swan, and Creusen, 2016) .
Adding this perspective to more traditional areas of attention, such as product quality and customer requirements, further complicates the new product development (NPD) process (Berchicci and Bodewes, 2005) . For instance, the socio-environmental impact of new products is hard to fully understand and precisely measure (Wijen, 2014) , and sustainability targets may conflict with other ones (Chen, 2001) .
With the aim to deal with these challenges innovators may adopt voluntary sustainability standards (VSS), which are predefined rules, procedures, and methods for common and voluntary use and a focus on social and environmental performance (Delmas and Young, 2009; Brunsson, Rasche, and Seidl, 2012; Rubik, Scheer, and Iraldo, 2008) . VSS are developed and maintained by a variety of standard setters such as consultants, nongovernmental organizations, policy makers, and industry associations. Examples are the procedures that come with the EU Ecolabel, Greenguard, Cradle to Cradle, or SMART standards. VSS offer product designers a sense of direction through design guidelines and benchmarks (Goggin, 1994; Rubik, Scheer, and Iraldo, 2008; Eppinger, 2011) , and can be used as coordination mechanism when innovating with external stakeholders (Wagner, 2008; Kolk, 2005) . Furthermore, complying with standards often is rewarded with so-called "positive sanctions" like certifications and eco-labels that signal that new products are designed in a more social-environmentally friendly way than uncertified offerings of competitors (King and Toffel, 2009 ) and therefore support the strategic positioning of new products (Rubik, Scheer, and Iraldo, 2008; Bratt et al., 2011) . This last feature further differentiates VSS from more traditional voluntary NPD standards such as Stage-Gate (Cooper, 2008; O'Connor, 1994) and Lean Product Development (Karlsson and Åhlström, 1996) were certification is absent or less prominent.
While the implementation of VSS provides firms with various benefits, there are also significant difficulties (e.g. Horne, 2009 , Rasche, 2015 Könnölä and Unruh, 2007) . For instance, the opaque and evolving nature of the sustainability concept and the low barriers of entry of the VSS market have resulted in a significant increase in VSS over the last decades (Marx and Wouters, 2015) . This proliferation of standards that often partly compete with each other, confuses product designers and customers and has increased skepticism (Delmas, Nairn-Birch, and Balzarova, 2013) . Moreover, monitoring and auditing mechanisms that come with standard certification can turn out incomplete, unreliable, or inconsistent (Fransen and Kolk, 2007;  O' Rourke, 2006) . This may lead to consumers distrusting selected VSS and the associated companies and new products. Naveh, Meilich, and Marcus, 2006; Aravind, 2012) . Empirically, we focus on the Cradle to
Cradle standard, which promotes closed-loop product design and therefore is closely associated with NPD (Bakker et al., 2010; Eppinger, 2011; Luchs, Swan, and Creusen, 3 2016 Sorra, 1996; Ivanova, Gray, and Sinha, 2014) . In line with this aim we apply fuzzy set Qualitative
Comparative Analysis (fsQCA) as research approach because it is specifically suited to deal with complex interdependencies of variables underlying organizational outcomes. Although quite new to the field, fsQCA is increasingly used in management research, including studies on innovation management (see Kan et al., 2015 for an overview). 
Theoretical background
Sustainability issues are increasingly gaining importance for product innovators (Markham and Lee, 2013) . To design new products with increased socio-environmental benefits firms can use externally developed voluntary sustainability standards (VSS) (Rubik, Scheer, and Iraldo, 2008; Dangelico, Pontrandolfo, and Pujari, 2013, Goggin, 1994 (Figure 1 ). The selection of factors to include in the model was also based on recommended factor/case ratios for fsQCA analysis (Fiss, 2011; Marx and Dusa, 2011) . (Staw, Sandelands, and Dutton, 1981) . Hence for this study it is anticipated that, for a certain implementation timeframe, 'motivations for adoption', and specifically the extent to which these motivations are opportunity or threat related can be an important firm-level condition for implementation extensiveness of VSS in NPD.
Level of satisfaction with the implementation
At the heart of learning processes lies the reevaluation of assumptions based on new and emerging information (Edmondson, Bohmer, and Pisano, 2001 (Ansari, Fiss, and Zajac, 2010; Simpson, Power, and Klassen, 2012) .
In cases of high levels of misfit, standard implementation will most likely require higher levels of product and process adaptations and therefore come with more radical forms of NPD.
In contrast, implementation in cases of low misfit will likely result in more incremental NPD.
It is anticipated that the implementation 
Methods

Empirical setting
To thoroughly examine and explain different levels of implementation extensiveness of VSS, which are administrative innovations for the implementing organizations, this research follows the recommendations of Klein and Sorra (1996) to focus on a single administrative innovation. We opted for the Cradle to Cradle 
Research approach
We A further step in fsQCA is to identify necessary or sufficient subset relations (Ragin, 2006) .
Conditions are necessary if they must be present for an outcome to occur and they are sufficient if they can produce the outcome by themselves.
The analysis of the conditions and their negations showed an absence of necessary conditions when applying the recommended consistency benchmark of ≥0.90 (Ragin, 2008; Schneider and Wagemann, 2012) . Then, sufficiency analyses were conducted using Ragin's (2008) truth table algorithm to identify configurations of conditions that consistently lead to the outcome. In so doing, we followed extant research and used a consistency benchmark of ≥0.80 (Ragin, 2008 , Fiss, 2011 Finally, to better deal with temporal order we followed De Meur, Rihoux, and Yamasaki's (2009) suggestion to return to the cases in a more qualitative manner after the fsQCA analyses. In so doing we relied on our in-depth interviews and combined this information with our archival data and the longitudinal certification overview. 
Results
Certification extensiveness
Three configurations were consistently linked to achieving high levels of certification extensiveness (Table 2) . 
Practice implementation extensiveness
We found eight different solutions when analyzing practice implementation extensiveness, six configurations leading to its presence, two driving its absence (Table 3) . 
Results
This research aimed to investigate how VSS are We further contribute by drawing attention to the presence of potential 'escalation of commitment' (Staw, 1976; Schmidt and Calantone, 1998) and its determinants in VSS practice implementation trajectories, as was already suggested in the theoretical framework.
In dominant paths S6a and S6b we found that 
VSS implementation and product design strategies
Beyond learning processes, the variety of implementation paths that was found in this research could be further explained by connecting these paths to firms applying VSS for different product design strategies, like technological innovation vs. stylistic innovation (Ravasi and Stigliani, 2012) .
In technological innovation, design is seen as combining technological product parameters to determine the functionality of a product. For stylistic innovation the emphasis is on a combination of signs, like language and symbols, to give meaning to a product. For paths with an initial technical misfit between the standard and the firm's existing products and processes as core condition, we infer that the standard used for designing technological innovations, in this case the (re)design of products in a more sustainable way. We infer from the absence of this condition in some paths that for other firms the emphasis was more on stylistic innovation through symbolically underlining already present sustainability characteristics with certifications. As in path S1a, both of these strategies could also occur together.
Another distinction in design strategies is a portfolio design strategy vs. a product design strategy (Karjalainen and Snelders, 2010) . In a portfolio design strategy firms build a coherent portfolio of products that share explicit design features. In a product design strategy each product or product line has its own stylistic design and explicit design features. In contrast to the technological and stylistic innovation strategies described above, there is little room for the co-occurrence of both the portfolio and the product design strategies in a single firm.
The current study found that VSS are used for both the portfolio and the product design strategies. This could further explain different levels of implementation extensiveness. In several cases of high implementation extensiveness, VSS became a distinctive design feature for the entire product portfolio and, beyond this, even became part of the very identity of the organization (Ravasi and Schultz, 2006 Ragin (1987; 2000; 2008) , Schneider and Wagemann (2012), and Fiss (2007) . fsQCA is specifically designed for investigating configurations, or recipes, of conditions associated with an outcome of interest.
QCA's set theoretic approach contrasts with correlation based approaches (as used in general regression methodologies) and relies on Boolean algebra to study relationships among sets of cases (Fiss, 2007) . Each case is assessed for its membership in each of the sets studied. (Ragin, 1987: p. 93 ).
For instance, if two configuration differ in only one causal condition but produce the same outcome, than the causal condition that distinguishes the two configurations can be considered irrelevant and can be removed to create a simpler configuration.
QCA allows researchers to identify sufficient and necessary conditions. Suppose that two Coverage measures how much a configuration 'accounts for' instances of an outcome and thus determines its empirical relevance (Ragin 2008) .
Three measures are usually applied (Ragin, 2008; Schneider and Wagemann, 2012) . (1 
Appendix 2: Items of condition and outcome variables
Condition variables
Min value
Max value
Motivations opportunity 1.00 5.00 The expectation to increase sales The expectation of C2C to be a source of new opportunities The expectation to improve the quality of the company's product(s) The expectation to be perceived as a market leader
Motivations threat
1.00 5.00 Practice implementation extensiveness 2.00 5.00
The company keeps records of the training provided to staff in relation to the implementation of C2C standards The company has obliged its supply base to supply according to C2C standards The extent to which at this point in time C2C philosophy, standards, and methods have been implemented throughout your company Share in the total number of products of your company's C2C certified products The highest C2C certification level that one (or more) of your products achieved
The company has integrated the C2C standards in procedures and work instructions The company has identified specific persons and positions responsible for C2C implementation The company has adapted the C2C implementation procedures to its various business departments, business units or plants/warehouses The company has integrated the C2C standards in its computerized and other administrative systems
